little attention except in a recent paper by Hess and Street (1950) who report considerable relief following sympathectomy, after a number of other measures failed. I would like to express my thanks to Mr. H. H. Langston for introducing me and to Mr. J. A. White and Dr. Phillipa Vaus of Haslemere Hospital for allowing me to make this report on one of their patients. bone disease. Microscopical examination was only performed in respect of 10 patients in this series and these reports were positive for tuberculosis. Patients whose diagnosis appeared uncertain have been excluded from the series.
The disease presented itself in a variety of forms but the two most evident groups were those under and those over the age of adolescence, with a small sub-group of patients with senile tuberculosis. Before adolescence, the lesion in the foot, like any other skeletal lesion, is usually the only gross lesion in the body, with the exception of the lesion at the site of primary infection which is benign; but after adolescence, the disease changes its character, not in the foot, but in its distribution, because multiple lesions become the rule rather than the exception. As a result the death-rate was nil before, but high after, adolescence. This contrast between the incidence of associated tuberculous lesions before and after puberty is due to the greater activity during childhood of the reticulo-endothelial and lymphatic tissues, groups of cells which Hadfield (1949) has called the lympho-reticular apparatus, and on which tissue resistance to tuberculosis largely depends. After puberty the lymphatic tissues wane (Harris et al., 1930) , and if immunity has not developed before then following primary infection, the resistance to blood-stream invasion is less. In Table IL , the associated tuberculous lesions have been enumerated, with the exception of Nil the lesions at the site of primary infection. It will be noted that pulmonary tuberculosis is a common associated lesion, but in this series it has usually resolved pari passu with the disease in the foot, and collapse therapy has not been required. Nevertheless the incidence of associated lesions was high, and in the group of 57 patients over the age of adolescence, there were 13 known deaths from tuberculosis ( Table IIf) . Tuberculosis of the foot is a manifestation of severe tuberculous disease, which constitutes a real threat to life. Multiple lesions To turn from the systemic nature of the disease to a consideration of the lesion in the foot, the astragalus was the bone most often affected. Tuberculosis of the astragalus was normally associated with tuberculosis of the ankle, and sometimes also tuberculosis of the subastragaloid joint. Therefore, tuberculosis of the ankle was the commonest type of lesion in the series. Tuberculosis of the mid-tarsal bones was next in order of frequency.
Tuberculosis of the astragalo-scaphoid joint was not uncommon. Tuberculosis of the metatarsal bones occurred most frequently in infants. There were several patients with disease confined to the subastragaloid joint, several with tuberculosis of the os calcis, and 5 patients all of whom had severe systemic lesions elsewhere who had tuberculosis of the first metatarso-phalangeal joint. Usually, the lesion was not accurately localized to one area, but ramified through several contiguous bones and joints.
Having considered these features of the disease it is easier to assess the methods of treatment. Three chief methods have been used in this series. First, constitutional treatment only: most of the patients in the early years were treated thus.
Secondly, a combination of constitutional treatment and operation: most of the patients in the later years were treated on these lines. Thirdly, constitutional treatment with streptomycin with or without operation: only a small number of patients in the last year or two have received full streptomycin therapy. Constitutional treatment has been the basis of the treatment of all patients in this series and I do not believe that optimum results can be obtained without it. Girdlestone (1940a) says that this part of the treatment can only be carried out in open-air hospitals. During his time in the wards of a London hospital, he continues, first as a student, then as a house officer, Pott's disease and hip disease had meant deformity, septic complications and lardaceous disease. In contrast to this, the work of Sir Robert Jones in open-air hospitals in Shropshire and Heswell had seemed miraculous. I am old enough to have had similar experience and I believe that the lesson learned by surgeons in those days may need re-emphasizing; the advent of antibiotics has not, in my opinion, altered the fundamental need for constitutional therapy in the treatment of skeletal tuberculosis. On the contrary, methods of investigation now at our disposal have revealed the frequency of associated lesions that were only surmised, but rightly surmised, by the older generation of surgeons.
(1) Constitutional Treatment Only Although good results can be obtained by constitutional treatment, the duration of treatment is usually long. For example in a series of patients followed up by Telford (1930) 85 2% of the patients were well, but the average duration of treatment had been 3 2 years. Reports concerning the results of treatment concerning tuberculosis of the foot have not been so encouraging. Cleveland (1935) refers to 17 patients with tuberculosis of the foot of whom 12 had excellent results, 2 uncertain, and 3 died. These were from a group of patients considered to be favourable and fit for surgery. McFarland (1947) reporting on 118 patients with tuberculosis of the foot and ankle contrasted the good though slow response to conservative treatment in children to the comparatively poor response in adults, for whom he often recommended amputation. Girdlestone (1940b) recommends amputation over the age of 40 to save the patient from a long and crippling disease.
There were 44 of the 81 patients in this series who received only constitutional treatment. All but 3 of these were discharged with the disease in the foot quiescent, the exceptions being due to non-medical reasons. 9 of these patients are known to have developed reactivation of disease in the foot. Follow-up reports are available for 31 of the 44 patients and the results are shown in Table IV , where they are classified according to the two age-groups, in order to show that the relapse rate was quite as high in children as in adults. Average duration of follow-up 3-8 years.
Relapse of disease in the foot when it occurred usually happened within a year of discharge. The patients classified as "quiescent", "tuberculous lesions elsewhere" or "died" had no recurrence of disease in the foot. All of the 9 patients who had relapse of disease in the foot recovered after further treatment, 2 by further constitutional treatment only, and 7 by operation. All 4 patients who developed fresh lesions elsewhere in the body have responded or are responding to further treatment. Nevertheless, the recurrence rate of disease in the foot of patients treated by constitutional treatment only was 29%.
(2) Combined Constitutional and Operative Treatment The results of constitutional treatment alone will next be compared to the results of combined constitutional and operative treatment. Table V shows the variety of operations performed. By operation is meant in this series operation into tuberculous bone or joint while the disease was still active. Two operations performed for painful fibrous ankylosis when the disease was quiescent have been excluded. Minor operations for treating abscesses have not been included. The main method of operation was erasion of the focus with its ramifications by gouge and spoon, remedying in some patients the defects thus created by grafts either in form of bone chips, or cortical bone. It is surprising how much carious bone can be removed without impairing the function of the foot, and how in children the various elements of the tarsus will be re-created and re-modelled as growth occurs. Following erasion no wounds have broken down; a few patients developed a sinus for a short time. Most of the patients were operated on before streptomycin became available, and f attribute the freedom from complications to adequate pre-operative treatment, which was continued until the patient's resistance was sufficiently high for operation to be safely undertaken. Guides to resistance were afforded by the clinical and radiological condition of the patient, the monocyte/lymphocyte ratio, and the blood sedimentation rate. The average duration of pre-operative constitutional treatment was six months.
I hope to show that good results follow operation into tuberculous bone when combined with constitutional treatment. The benefit may be due to removal of fibro-osseous barriers and the opening of a route for the invasion of the site of disease by the tissues of repair so that new blood vessels form and new bone appears and antibiotics such as streptomycin are carried into the heart of the diseased area. An improvement in the general condition follows operation and in a paper read to this Section (Wilkinson, 1946) I showed that the late follow-up results were better in patients who had been treated by such operations, so that it is not too much to suppose that they developed a better degree of immunity. In all operations of this type on patients who often had multiple lesions including pulmonary tuberculosis, great attention was given before the operation to the preparation of the patient, during the operation to gentleness of operating and of anwsthesia, and after operation to freedom from disturbance. The type of anxsthetic seems of less importance than the skill of the anaesthetist. There were fewer operations on children than on adults; nevertheless, operation may be usefully employed for selected children (Figs. 1 and 2 ). Eight operations have been done for tuberculosis of the ankle in adults. A modification of the method of Miss Forrester Brown (1939) has been employed. Miss Forrester Brown treats the disease in the ankle and neighbouring tarsal bones by erasion and then slides down a tibial graft which crosses the ankle into the tarsal bones. She has reported improvement in other lesions such as pulmonary tuberculosis following her operation, and I have confirmed this from my experience. Following her method, I get my patients weightbearing in a moulded leather splint in three to four months. Figs. 3 and 4 show the results of treatment of tuberculosis of the tarsus by erasion and packing with bone chips, and Figs. 5 and 6 show the result of operative treatment in a patient suffering from tuberculosis of the ankle.
The results of combined constitutional and operative treatment in 33 patients in whom a follow-up was available are given in Table VI. Only 2 patients operated on had a relapse in the foot. Thus the relapse rate in the foot was only 6 % after operation compared to 29 % without operation. The average duration of treatment was 11 2 months for the operated patients and 11-7 months for those treated without operation. The average duration of follow-up was slightly less for those treated with operation, 3-3 years as opposed to 3-8 years for those treated without. Nevertheless, 478 but was readmitted for active disease at the astragalo-scaphoid joint, which has been successfully treated by erasion and graft. The ankle had healed, as had also the lesions in lungs and wrist.j This is one of the two patients classified as a relapse after operation.
Amputation It remains only to consider amputation. Only 6 patients have been treated at Black Notley by amputation and those were in the earlier days. Two more have been admitted after amputation had been performed at other hospitals for tuberculosis of the foot, and fresh tuberculous lesions had developed subsequently. The results in the 6 Black Notley patients are seen in Table VIf . From the scanty experience of amputation as a method of treatment, Developed other lesions 2 10 7 I should have said it was a less reliable method than operation into tuberculous bone, and may breed in the patient a false sense of security. Bosworth and Graul (1949) reported a 55 % mortality in 11 patients suffering from tuberculosis of the foot and ankle treated by amputation.
To sum up, f believe that constitutional treatment remains the basic treatment of the severe form of systemic tuberculous disease of which tuberculosis of the foot is a manifestation: and that the results can be greatly improved by operation into tuberculous bone:
and that streptomycin is a valuable ancillary form of treatment. I conclude by saying how much I am indebted to the advice and encouragement of Mr. S. L. Higgs in this work. 
